Japanese Patent Laid-Open No. 52431/1988 
Laid-Open Date: March 5 , 1988 
Application No. 195463/1986 
Application Date: August 22 , 1986 
5 Request for Examination: Not made 
Inventors: Seiichi Ichihara et. al 
Applicants: 

Hitachi Micro Computer Engineering Co., Ltd. 
Hitachi, Ltd. 
10 Title of the Invention: FILM CARRIER PACKAGE 
Claims : 

1. A film carrier package constituted by forming a 
lead pattern on a surface of a film having sprocket 
holes and a device hole, bonding a semiconductor 

15 element to said leads projecting inwardly to said 

device hole, and potting a sealing resin solution from 
a surface side of said semiconductor element, wherein 
a rigid sheet is adhered to a back side of said 
semiconductor element. 

20 2. A film carrier package of claim 1, wherein the 
rigid sheet is constituted by a metallic or ceramic 
material . 

Detailed Description of the Invention: 
[Field of Industrial Application] 
2 5 The present invention relates to a film carrier 
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package, especially to a technology to prevent a 
semiconductor element incorporated in the package from 
generating cracks. 
[Prior Art] 

5 As one of semiconductor element mounting 

methods, there is a film carrier method. This method 
is also called "tape carrier method" or "TAB (Tape 
Automated Bonding) method", and it is a method 
typically, to sequentially incorporate semiconductor 
10 elements into a long film tape having sprocket holes, 
wherein the film (tape) is fed and aligned by using 
the holes . 

In one example of this method, the sprocket 
holes and device holes for receiving semiconductor 

15 elements are opened on a tape having an adequate 

width, a copper film is laminated, and using a photo 
resist technique or etching technique, a desired lead 
pattern is formed. This method is characterized in 
that finger-like leads are projected in the device 

20 hole. And to these lead, a semiconductor element is 
aligned, with its face up, and bonded. 

Next after the bonding, in order to seal the 
semiconductor element and the bonding section, a resin 
solution is potted and thermally cured to apply resin 

25 coating. As for the coating method, conventionally, a 
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so-called "double-side resin coating method" where a 
resin is applied on the top side and bottom side of a 
semiconductor element, has been used, however, this 
method yielded exceedingly large thickness, so that it 
5 has a disadvantage of difficulty in incorporating into 
a thin object such as an IC card. Thus, a one-side 
resin coating method where a resin solution is potted 
onto only one side of the semiconductor element to 
apply resin coating, has been proposed. 

10 On the other hand, in order to incorporate a TAB 

element such as this into a thin object such as an IC 
card, the semiconductor element has to be made as 
thinner as possible, so that grinding of the back 
sides of semiconductor elements is being practiced. 

15 Also, as for an example of a literature 

describing a film carrier, " IC-ka- Jissou-Gi jutu 
(Circuit Integration Mounting Techniques)" (issued by 
Kogyo-Chosa-Kai, on January 15, 1980: pp. 107-113, 
p. 175, and pp. 143-146) can be named. 

20 [Problems that the Invention is to Solve] 

However, there are disadvantages that the one- 
side coating such as the above, tends to yield a warp 
in a semiconductor element in an upper direction due 
to contraction of the resin, and also, to promote 

25 cracks in the semiconductor element by micro-cracks 
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occurred upon the grinding process for thinning. 
Especially where it is incorporated into an ic card, 
since an external force is applied to it when used, 
cracks are easily generated in the semiconductor 
element . 

An object of the present invention is to provide 
a technique for a film carrier packaging where the 
thinning is attempted by the one-side coating or 
grinding, to prevent such cracks from occurring in a 
semiconductor element. As in the former, making the 
resin thinner may minimize the contraction of the 
resin, however, that would leave a sealing problem, so 
that, another object of the present invention is to 
solve such problems while allowing the resin to be 
15 coated in an adequate thickness. 

This and other objects and novel features of the 
present invention will be clear from the description 
in the present specification and attached figures. 
[Means for Solving the Problems] 

To briefly explain a representative one of the 
inventions disclosed herein, it is as follows. 

That is, in the present invention, a rigid sheet 
made of a metal or the like is adhered to the back 
side of a semiconductor element. 
25 [Operation] 
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Since the rigid sheet is adhered on the back 
side of the semiconductor element as the above, the 
warp of the semiconductor element caused by the 
contraction of the resin is reduced and cracks in the 
semiconductor element can be prevented, and also, even 
if micro cracks resulted from the grinding of the back 
side of the chip are present, generation of cracks in 
the element can be reduced as the rigid sheet is 
adhered to its back, and furthermore, even if it is 
incorporated into a card such as an IC card, and even 
if it is bent, since the rigid sheet works to 
reinforce the strength of the semiconductor element, 
resistance against an external force is increased, 
thereby cracks are prevented from occurring in the 
15 semiconductor element. 
[Embodiment] 

Next, the present invention is explained 
according to an embodiment represented by figures. 

Fig. 2 shows a plan view of an exemplary film 
carrier. On both sides of a resin film tape (1), 
sprocket holes (perforation holes). (2) are opened in a 
plural number. From testing pads (3) that are located 
inwardly from the holes (2), leads (4) extend, 
projecting inside a device hole (5). At the bottom 
side of finger leads (6) for chip bonding, that are 
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the projecting parts of the former, a chip (7) is 
attached via bumps thereof (bump electrodes) (8). 

From the surface (top) side of this chip (7), 
resin solution is potted into the device hole (5). 
After the resin is thermally cured, the film carrier 
is cut along the cutting line (9). 

Fig. 1 is a cross sectional view showing 
significant members of the film carrier package (10) 
representative of the embodiment of the present 
invention after being cut. 

As shown in Fig. 1, on the back side of the chip 
(7), a rigid sheet (11) is adhered. 

This rigid sheet (11) is constituted by, for 
example, a metal plate or a ceramic plate, and is 
15 formed thin. 

Adhering of the rigid sheet (11) onto the back 
side of the chip (7) can be done by using a bonding 
agent (conductive paste or the like) or Au-Si eutectic 
alloy or the like, in this Fig. 1, {12) is a resin- 
sealed section which has been potted. 

A resin solution for the potting is a resin 
solution provided by dissolving, for example, an epoxy 
resin. It may also include necessary additives such 
as a curing agent. 

As for the formation of the bumps (8) in the 
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present invention, a known formation technology of the 
film carrier package may be employed as appropriate. 

The semiconductor element (chip) (7) i s 
constituted by, for example, a single crystalline 
silicon substrate, and within this chip, a large 
number of circuit elements are formed by technologies 
known in the art, and it is given one circuit 
function. As for a specific example of a circuit 
element, it is constituted by, for example, MOS 
transistors, and by these circuit elements, for 
example, logic circuitry and memory circuitry 
functions are constituted. 

According to the present invention, since the 
rigid sheet (11) is adhered to the back side of he 
15 semiconductor element (7), warping of the 

semiconductor element (7) due to the contraction of 
the resin-sealed section (12), is reduced, so that 
cracks in the semiconductor element (7) can be 
prevented, and also, even if micro cracks due to the 
2 0 grinding are present on the back side of the chip (7), 
since the rigid sheet (11) is adhered to the back 
thereof, the generation of cracks in the element (1) 
can be minimized, and in addition, even if it is 
incorporated into a card such as an IC card and is 
25 bent, since the rigid sheet (11) serves as a 
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reinforcement for the semiconductor element (7), the 
resistance against an external force is increased, 
thereby cracks are prevented from occurring in the 
semiconductor element (7). 

Heretofore, the invention by the present 
inventors is explained in detail according to the 
embodiment, however, the present invention is not 
limited to the above embodiment, and it shall be 
understood that it can be modified in various ways 
without departing from its principle. 

For example, the embodiment disclosed an example 
wherein the rigid sheet (11) is so adhered that it 
does not stick out from the edges of the back surface, 
however, it may stick out. 
15 [Effect of the Invention] 

To explain the effects that can be obtained by 
an representative one of the inventions disclosed 
herein, they are as follows. 

According to the present invention, in a film 
carrier package which has been formed thin by the one- 
side coating or grinding process, cracks in a 
semiconductor element can be prevented, and the cracks 
in the semiconductor element can be prevented also 
with a resin thickness at a level which does not 
affect the sealing, and in addition, a film carrier 
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package which is sufficiently tolerant even when 
incorporated in to a thin card, such as an ic card, 
bent in use, can be provided. 
Brief Description of the Drawings: 

Fig. 1 is a cross sectional view showing 
significant members of an embodiment of the present 
invention. 

Fig. 2 is a plan view of an exemplary film 
carrier. 

Is film (tape), 2: sprocket holes, 3: testing 
pads, 4: leads, 5: device hole, 6: finger leads, 7: 
semiconductor element (chip), 8: bumps, 9: cutting 
line, 10: film carrier package, 11: rigid sheet, 12: 
resin-sealed section. 
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